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SUBJECT:  Binder  Lake  Dam  Phase  I  Inspection  Report 


This  report  presents  the  results  of  field  inspection  and  evaluation  of 
the  Binder  Lake  Dam. 

It  was  prepared  under  the  National  Program  of  Inspection  of  Non-Federal 
Dams . 

This  dam  has  been  classified  as  unsafe,  non-emergency  by  the  St.  Louis 
District  as  a  result  of  the  application  of  the  following  criteria: 

1)  Spillway  will  not  pass  the  Probable  Maximum  Flood. 

2)  Overtopping  could  result  in  dam  failure. 

3)  Dam  failure  significantly  increases  the  hazard  to 
loss  of  life  downstream. 
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Binder  Lake  Dam 
Missouri 
Cole  County 
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\ 
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Binder  Lake  Dam  was  inspected^  an  interdisciplinary  team  of 
engineers  from  Hoskins-Western-Soncferegger,  Inc.  The  purpose  of  the 
inspection  was>to  make  an  assessment  of  the  general  conditions  of 
the  dam  with  respect  to  safety,  based  upon  available  data  and  visual 
inspection,  in  order  to  determine  if  the  dam  poses  hazards  to  human 
life  or  property. 


The  guidelines  used  in  the  assessment  were  furnished  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  Engineers  and  developed 
with  the  help  of  several  Federal  and  State  agencies,  professional 
engineering  organizations,  and  private  engineers.  Based  on  these 
guidelines,  this  dam  is  classified  as  an  intermediate  size  dam  with  a 
high  downstream  hazard  potential.  Failure  would  threaten  life  and 
property.  The  estimated  damage  zone  extends  approximately  5.6  miles 
downstream  of  the  dam.  Within  the  damage  zone  are  four  crossings  of 
the  Missouri  Pacific  Railroad  tracks,  one  county  road,  five  dwellings 
and  associated  buildings  and  State  Highway  179. 


>  Our  inspection  and  evaluetion  indicates  that  the  spillway  does 
not  meet  the  criteria  set  forth  in  the  reconmended  guidelines  for  an 
intermediate  dam  having  a  high  hazard  potential.  The  Probable  Maximum 
Flood  is  the  appropriate  spillway  design  flood.  The  spillways  will 
pass  the  100-year  flood  (flood  having  a  one  percent  chance  of  being 
exceeded  in  any  year)  without  overtopping  the  dam.  The  spillways 
will  pass  40%  of  the  Probable  Maximum  Flood  without  overtopping  the 
dam.  The  Probable  Maximum  Flood  (PMF)  is  defined  as  the  flood  that 
may  be  expected  from  the  most  severe  combination  of  critical  meteoro- 
logic  and  hydrologic  conditions  that  are  reasonably  possible  in  the 
region.. 

Seepage  and  stability  analyses  comparable  to  the  requirements 
of  the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams"  were 
not  available,  which  is  considered  a  deficiency.  These  analyses 
should  be  obtained  in  the  future. 


Other  deficiencies  observed  during  the  inspection  are  erosion, 
spalling  and  weathering  of  the  limestone  at  and  under  the  downstream 
toe  of  the  concrete  weir  control  structure  in  the  principal  spillway 
and  slight  deterioration  of  the  riprap  on  the  upstream  slope  of  the 
dam. 

Maintenance  of  the  dam  is,  in  general,  good.  Items  of  preventative 
maintenance  described  in  the  report  are  addressed  to  the  repair  of 
the  limestone  deterioration  in  the  principal  spillway  and  to  the 
riprap  on  the  upstream  face  of  the  dam. 
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PHASE  1  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
BINDER  LAKE  DAM  -  MO  30051 
COLE  COUNTY,  MISSOURI 

SECTION  1  -  PROJECT  INFORMATION 


1 . 1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  safety  inspection  of 

dams  throughout  the  United  States.  Pursuant  to  the  above, 
the  St.  Louis  District,  Corps  of  Engineers,  District  Engineer 
directed  that  a  safety  inspection  of  Binder  Lake  Dam  be 
made. 

b.  Purpose  of  Inspection.  The  purpose  of  the  inspection  was  to 
make  an  assessment  of  the  general  condition  of  the  dam  with 
respect  to  safety,  based  upon  available  data  and  visual  in¬ 
spection,  in  order  to  determine  if  the  dam  poses  hazards  to 
human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the  dam  were 
furnished  by  the  Department  of  the  Army,  Office  of  the  Chief 
of  Engineers,  in  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams,"  Appendix  D  to  "Report  of  the  Chief  of  Engineers 

on  the  National  Program  of  Inspection  of  Dams,"  dated  May,  1975, 
and  published  by  the  Department  of  the  Army,  Office  of  the 
Chief  of  Engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances. 

(1)  The  dam  is  an  earth  fill  about  1210  feet  in  length 
with  maximum  height  of  44.5  feet  and  height  of  37.5 
feet  above  the.  flood  plain.  The  topography  adjacent 
to  the  site  is  gently  to  steeply  rolling.  Uplands 

are  covered  with  a  thin  mantle  of  loess.  Valley  slopes 
consist  of  limestone  outcrops  and  residual  cherty  clay 
soils. 

(2)  The  principal  spillway  consists  of  an  uncontrolled 
channel  50  feet  in  width  excavated  through  limestone 
bedrock  in  the  right  abutment.  The  spillway  has  a 
concrete  weir  control  section. 
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(3)  The  emergency  spillway  consists  of  an  uncontrolled 
vegetated  channel  cut  through  the  left  abutment. 

It  has  a  bottom  width  of  150  feet  and  a  rock  gabion 
weir  control  section. 

(4)  Pertinent  physical  data  are  given  in  paragraph  1.3 
below. 

b.  Location.  The  dam  is  located  in  the  northwestern  portion 
of  Cole  County,  Missouri,  as  shown  on  Plate  A-2.  The  dam 
is  shown  on  Plate  A-l  in  the  Sh  of  Section  36,  T45N,  R13W. 

The  lake  formed  behind  the  dam  is  shown  in  the  S*s  of 
Section  36,  T45N,  R13W  and  the  of  Section  1,  T44N,  R13W. 

c.  Size  Classification.  Criteria  for  determining  the  size 
classification  of  dams  and  impoundments  are  presented  in 
the  guidelines  referenced  in  paragraph  1.1c  above.  Based 

on  these  criteria,  this  dam  and  impoundment  is  in  the  inter¬ 
mediate  size  category. 

d.  Hazard  Classification.  Guidelines  for  determining  the  hazard 
classification  are  presented  in  the  same  guidelines  as 
referenced  in  paragraph  1.1c  above.  Based  on  referenced  guide¬ 
lines,  this  dam  is  in  the  High  Hazard  Classification.  The 
estimated  damage  zone  extends  approximately  5.6  miles  down¬ 
stream  of  the  dam.  Within  the  damage  zone  are  four  cross¬ 
ings  of  the  Missouri  Pacific  Railroad  tracks,  one  county 
road,  five  dwellings  and  associated  buildings  and  State 
Highway  179. 

e.  Ownership.  The  dam  is  owned  by  the  Missouri  Department  of 
Conservation,  P.0.  Box  180,  Jefferson  City,  Missouri  65102. 

f.  Purpose  of  Dam.  The  dam  impounds  about  1750  ac.  ft.  of 
water  for  recreational  purposes. 

g.  Design  and  Construction  History.  The  dam  was  constructed  in 
1966.  The  design  and  plans  for  construction  were  prepared 
by  the  Engineering  Division  of  the  Missouri  Conservation 
Department,  Jefferson  City,  Missouri.  Portions  of  these  plans 
are  included  with  this  report  as  Appendix  C. 

h.  Normal  Operating  Procedure.  Normal  rainfall,  transpiration 
and  evaporation  and  the  capacity  of  the  uncontrolled  spill¬ 
ways  all  combine  to  maintain  a  relatively  stable  reservoir 
elevation.  It  was  reported  by  the  Engineering  Division  of 
the  Missouri  Conservation  Department  that  the  highest 
reservoir  elevation  occurred  in  1967  when  the  water  surface 
approached  the  crest  of  the  emergency  spillway. 
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1.3  PERTINENT  DATA 


a.  Drainage  Area.  6.03  square  miles  (3,860  acres) 

b.  Discharge  at  Damsite. 

(1)  All  discharges  at  the  damsite  are  over  the  concrete 
weir  principal  spillway  or  through  the  vegetated 
earth  emergency  spillway. 

(2)  Estimated  maximum  flood  -  unknown. 

(3)  The  principal  spillway  capacity  varies  from  0  c.f.s 
at  elevation  640.0  (concrete  weir  crest)  to  3,750 

c.f.s.  at  elevation  647.5  (dam  crest). 

(4)  The  emergency  spillway  capacity  varies  from  0  c.f.s 
at  its  crest  elevation  to  4,300  c.f.s.  at  elevation 
647.5  (dam  crest). 

(5)  Total  spillway  capacity  at  the  minimum  top  of  dam 
is  8,050  c.f.s.  +. 

c.  Elevations.  (Feet  above  M.S.L.) 

(1)  Top  of  dam  -  647.5  (plans) 

(2)  Principal  spillway  crest  -  640.0  (plans) 

(3)  Emergency  spillway  crest  -  643.0  (plans) 

(4)  Streambed  at  centerline  -  603.0+  (plans) 

(5)  Maximum  tailwater  -  unknown 

d.  Reservoir.  Length  (feet)  of  maximum  pool  -  8,200  feet+. 

e.  Storage  (Acre-feet). 

(1)  Top  of  dam  -  3,300  +_ 

(2)  Principal  spillway  Frest  -  1,750  + 

f.  Reservoir  Surface  (Acres). 

(1)  Top  of  dam  -  215  + 

(2)  Principal  spillway  crest  *  150  + 
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g.  Dam. 

(1)  Type  -  earth  fill 

(2)  Length  -  1210  feet 

(3)  Height  -  44.5  feet  (maximum),  37.5  feet  (flood  plain) 

(4)  Top  width  -  16  feet  (plans),  18  feet  (measured) 

(5)  Side  slopes 

(a)  Downstream  -  3H  on  IV  to  el.  630  feet,  5H  on 

IV  to  toe  (plans),  3.1H  on  1V/5H  on  IV  (measured) 

(b)  3H  on  IV  with  10  feet  berm  at  el.  631  feet  (plans) 

(6)  Zoning  -  plans  show  homogeneous  fill  with  rock  toes. 

(7)  Impervious  core  -  none  on  plans 

(8)  Cutoff  -  plans  show  cutoff  to  bedrock,  10  to  25  feet 
deep.  Owner  reports  that  cutoff  depths  exceeded  plans 
in  order  to  intercept  all  gravel  strata. 

(9)  Grout  curtain  -  none  shown  on  plans 

(10)  Wave  protection  -  Riprap,  1  foot  thick,  crest  to  berm 
(plans) 

(11)  Drains  -  plans  show  foundation  trench  drain  about 
5  feet  in  depth  between  stations  6+00  and  13+00 
(stations  according  to  plans). 

h.  Diversion  Channel  and  Regulating  Tunnel.  None 

i .  Spillway. 

(1)  Principal 

(a)  Type.  Uncontrolled,  rectangular  channel  exca¬ 
vated  in  rock  on  the  right  abutment.  Approach 
section  has  60  feet  bottom  width,  control  and 
outlet  section  has  50  feet  bottom  width.  A  con¬ 
crete  weir  is  embedded  in  foundation  rock  as 
control  section. 

(b)  Crest  (invert)  elevation  -  weir  crest  =  640  feet 
(plans) 

Outlet  -  50  feet  side  rectangular  channel  cut  in 
rock  on  grades  of  7.65  to  19.6  to  0.0% 

(c)  Length  -  approach  section  =  240  feet  +,  outlet 
section  =  360  feet  +,  energy  dissipation  pool  = 

70  feet. 
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(2)  Emergency 

(a)  Type  -  uncontrolled  vegetated  earth,  cut 
into  soil  and  rock  in  the  left  abutment, 

150  feet  bottom  width  with  4H  on  IV  side 
slopes  in  soil  and  blasted  slopes  in  rock. 

(b)  Control  section  -  wire/rock  gabion  sill, 

3  feet  ±  wide  across  spillway  downstream 
from  centerline  of  dam. 

(c)  Crest  elevation  -  643  feet  (plans) 

(d)  Upstream  Channel  -  level  approach  channel 
approximately  250  feet  in  length. 

(e)  Downstream  Channel  -  exit  channel  180  feet 
in  length  on  grade  of  10.5%  with  rock  levee 
on  the  right  (dam)  side. 

j.  Regulating  Outlets.  Drawdown  facility  consists  of  18  inch 
diameter  cast  iron  pipe  through  the  base  of  the  dam  (£  Sta. 
6+00)  with  an  18  inch  manually  operated  gate  valve  at  the 
downstream  toe  of  the  dam. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

No  design  data  were  available  for  this  dam.  Construction  plans 
(Appendix  C)  were  supplied  by  the  owner.  A  report  on  the  geo¬ 
logical  investigations  prepared  by  The  Missouri  Geological  Survey 
is  included  with  this  report  in  Appendix  C. 

2.2  CONSTRUCTION 

No  construction  data  were  available.  It  was  reported  that  the 
dam  was  constructed  in  1966. 

2.3  OPERATION 

No  data  were  available  on  spillway  operation.  It  was  reported 
that  the  emergency  spillway  has  not  operated.  The  reservoir 
level  approached  the  crest  elevation  in  1967  after  a  rain  that 
was  estimated  to  be  equivalent  to  a  1  in  50  year  occurrence. 

2.4  EVALUATION 

a.  Avai 1 abi 1 i ty .  All  available  information  was  readily 
obtainable. 

b.  Adequacy.  The  construction  plans,  field  surveys,  and  visual 
observation  presented  herein  are  considered  adequate  to 
support  the  conclusion  of  this  report.  Seepage  and  stability 
analyses  comparable  to  the  requirements  of  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams"  were  not  available, 
which  is  considered  a  deficiency.  These  seepage  and  stability 
analyses  should  be  performed  for  appropriate  loading  conditions 
(including  earthquake  loads)  and  made  a  matter  of  record. 

c.  Validity.  The  data  available  conform  with  accepted  practice. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General.  A  visual  inspection  of  the  Binder  Lake  Oam  was 
made  on  May  30,  1979.  Engineers  from  Hoskins-Western- 
Sonderegger,  Inc.,  Lincoln,  Nebraska,  making  the  inspection 
were:  Rey  S.  Decker,  Geotechnical;  Gordon  Jamison,  Hydro¬ 
logy;  Michael  McMeekin,  Civil  Engineer.  No  representative 
of  the  owner  was  present  on  the  inspection. 


b.  Dam. 

(1)  Geology  and  Soils  (abutment  and  embankment).  The 
Missouri  Geological  Survey  report  (Appendix  C)  describes 
the  geology  of  the  site.  The  plans  show  that  embank¬ 
ment  materials  were  borrowed  from  the  valley  slopes, 
above  elevation  630  feet  and  consisted  of  silt  loam  and 
clay  loam  (ML  and  CL)  surface  soils  underlain  by  clay 
and  clay  loam  (CL  and  CH)  soils.  Borings  on  the  crest 
and  downstream  sections  of  the  dam  showed  plastic  CL  and 
CH  materials  to  depths  of  2  feet. 

(2)  Upstream  Slope.  The  upstream  slope  is  completely  covered 
with  durable  limestone  riprap  ranging  in  size  from  8 

to  10  inches  up  to  3  feet  (long  dimension).  Some 
deterioration  of  the  limestone  was  noted,  but  it  did 
not  appear  to  be  significant.  No  erosion  or  deformation 
was  observed  on  the  slope. 

(3)  Crest.  The  crest  is  well  vegetated  with  adapted  grasses 
and  was  recently  mowed.  No  cracks,  rodent  holes  or 
deformations  were  noted  along  the  crest. 

(4)  Downstream  Slope.  The  downstream  slope  is  densely 
vegetated  with  adapted  grasses  and  was  recently  mowed. 

A  few  small  trees  are  growing  along  the  toe  of  the  dam 
downstream  from  about  station  5+00  to  9+00  (stationing 
according  to  plans).  These  trees  may  be  feeding  on  dis¬ 
charge  from  the  rock  toe  drain  but  no  water  or  seepage 
was  observed  in  the  area.  No  cracks,  rodent  holes  or 
deformations  were  observed  on  the  slopes  or  at  the  toe. 
There  was  no  indication  of  seepage  on  the  slope  or  at 
the  toe  of  the  dam.  No  discharge  was  observed  from  the 
trench  drain.  The  bottom  of  the  outlet  channel  for  the 
drawdown  facility,  which  is  some  5  feet  below  natural 
ground  level,  was  moist  but  did  not  show  free  water.  There 
was  no  sign  of  leakage  from  the  valve  on  the  drawdown  pipe. 
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(5)  Miscellaneous.  The  excellent  vegetation  cover  and 
the  erosion  resistant  nature  of  the  materials  in  the 
dam  would  indicate  that  this  structure  could  withstand 
overtopping  produced  by  the  0.5  PMF  without  serious  damage. 

c.  Appurtenant  Structures. 

(1)  Principal  spillway.  Some  erosion,  spalling,  and 
weathering  of  the  limestone,  with  resulting  under¬ 
cutting,  was  observed  at  and  under  the  downstream 
toe  of  the  concrete  weir  control  structure.  (See 
photos  10,  11  and  13.)  There  is  seepage  outcropping 
along  the  downstream  edge  of  the  weir,  predominately 
on  both  ends.  All  seepage  is  clear  and  the  total 
effluent  was  estimated  at  0.5  +  gal. /min.  The  exit 
channel  is  eroded  bedrock  with  several  small  trees 
and  shrubs  growing  in  the  cracks  and  erosion  channels. 

The  reservoir  level  was  slightly  below  the  crest  of 
the  weir. 

(2)  The  emergency  spillway.  The  emergency  spillway  is 
well  vegetated  with  adapted  grasses  and  was  recently 
mowed.  It  looks  very  good  with  no  evidence  of  erosion 
or  deterioration.  The  plans  show  the  crest  of  the 
rock  gabion  structure  as  1  foot  above  the  spillway 
grade  line.  At  the  time  of  inspection  the  top  of  the 
gabion  sill  was  essentially  at  the  same  elevation  as  the 
bottom  of  the  spillway.  This  may  indicate  that  the 
spillway  bottom  was  plated  with  about  1  foot  of  topsoil 
for  vegetation  purposes.  The  rock  gabion  structure 
looks  good  with  very  little  deterioration  but  it  has  not 
been  used  or  tested  to  date. 

(3)  Drawdown  Facilities.  Drawdown  facilities  consist  of  an 
18  inch  diameter  cast  iron  pipe  through  the  base  of  the 
dam  with  an  18  inch  gate  valve  at  the  lower  end.  It 

is  not  known  whether  or  not  the  gate  valve  is  operable, 
but  there  was  no  indication  at  the  outlet  end  that  the 
valve  had  been  recently  opened.  The  outlet  channel  for 
the  drawdown  pipe  is  well  vegetated  and  appears  to  be  in 
good  shape. 

d.  Reservoir  Area.  No  slides  or  significant  erosion  were  noted 
around  the  reservoir  area.  The  reservoir  was  clear  and 
beautiful . 
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e.  Downstream  Channel.  The  outlet  channel  for  the  principal 
spillway  is  pretty  well  overgrown  with  small  trees  and 
shrubs.  It  appears  to  be  stable  and  the  vegetation  growth 
should  not  be  detrimental  to  spillway  operation. 

3.2  EVALUATION 

Field  measurements  indicate  that  this  structure  was  constructed 
in  accordance  with  the  plans  and  specifications.  The  structure 
and  appurtenances  appear  to  be  in  good  condition  with  only  a 
slight  potential  of  failure.  None  of  the  conditions  observed 
indicate  a  need  for  immediate  remedial  action.  Trees  along  the 
downstream  toe  will  probably  never  penetrate  through  the  rock 
toe  drain.  Continued  deterioration  of  the  bedrock  under  the 
principal  spillway  weir  could  ultimately  alter  the  designed 
operation  of  the  spillway  but  probably  would  not  impair  the 
integrity  of  the  structure.  Slight  deterioration  of  the  upstream 
riprap  is  a  deficiency  which  might  ultimately  impair  the  safety 
of  the  dam  if  left  uncontrolled  or  uncorrected. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  controlled  outlet  works  for  this  dam.  The  pool 
level  is  controlled  by  rainfall,  infil tration,  evaporation, 
and  the  capacity  of  the  uncontrolled  spillways. 

4.2  MAINTENANCE  OF  DAM 

Maintenance,  in  general,  appears  to  be  good  on  this  structure. 
Some  minor  deficiencies  were  noted  in  the  deterioration  and 
undermining  of  the  control  weir  of  the  principal  spillway  and 
slight  deterioration  of  the  riprap.  However,  these  deficiencies 
do  not  appear  to  threaten  the  safety  of  the  structure. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  only  operating  facilities  on  this  dam  involve  the  18  inch 
drawdown  pipe.  No  information  was  available  on  the  operation 
of  this  facility. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 
There  is  no  warning  system  in  effect  for  this  dam. 

4.5  EVALUATION 

There  does  not  appear  to  be  any  serious  potential  of  failure  of 
this  structure. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data.  Construction  plans  for  Binder  Lake  Dam  were 
furnished  by  the  Missouri  Department  of  Conservation. 

Copies  of  these  plans  are  included  in  Appendix  C. 

b.  Experience.  There  are  no  available  records  of  reservoir 
operation.  It  is  known  that  the  emergency  spillway  has  never 
operated.  In  1967  a  flood  estimated  as  having  a  50-year 
recurrence  interval  caused  the  reservoir  level  to  reach 

the  crest  of  the  emergency  spillway. 

c.  Visual  Observations. 

(1)  The  concrete  weir  principal  spillway  is  in  good 
condition  except  for  the  undermining  of  the  down¬ 
stream  side  of  the  weir.  Small  trees  and  brush  are 
growing  in  the  principal  spillway  exit  channel. 

(2)  The  vegetated  earth  emergency  spillway,  located  in 

the  left  abutment  of  the  dam,  is  in  excellent  condition. 
Discharge  from  the  emergency  spillway  will  not  en¬ 
danger  the  dam. 

Plans  for  the  emergency  spillway  show  the  crest 
elevation  of  the  gabion  weir  to  be  1  foot  above  the 
grade  elevation  of  the  emergency  spillway.  Field 
observation,  however,  indicated  that  the  crest  of 
the  gabion  weir  is  at  the  same  elevation  as  the 
emergency  spillway. 

d.  Overtopping  Potential.  The  existing  spillways  will  not 
pass  the  PMF  without  overtopping  of  the  dam.  The  spillways 
will  pass  the  100-year  flood  and  40%  of  the  PMF  without 
overtopping  of  the  dam.  The  results  of  the  routings  are 
tabulated  below: 
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Frequency 

Inflow 

Discharge 

c.f.s. 

Outflow 

Discharge 

c.f.s. 

100  yr. 

5,300 

1,800 

0.50  PMF 

13,900 

12,100 

PMF 

27,700 

26,800 

0.40  PMF 

11,100 

8,100 

Maxi  mum 
Pool 

Elevation 

Freeboard 

Top  of  Dam 
Min.  Elev. 
1065.1 

Time 

Dam 

Overtopping 

Hr. 

643.8 

+3.7 

0 

648.2 

-0.7 

2+ 

649.7 

-2.2 

5+ 

647.5 

0.0 

0 

The  drainage  area  of  the  Binder  Lake  watershed  was 
determined  from  the  U.S.G.S.  Lohman,  Missouri,  7-Jj 
minute  topographic  quadrangle  map.  Reservoir  surface 
area  was  determined  from  a  topographic  map  of  the 
reservoir  area  included  with  the  plans.  Elevation- 
storage  data  were  determined  from  the  plans  and  from 
the  U.S.G.S.  quadrangle  map.  Computations  for  spillway 
and  dam  overtopping  discharge  ratings  were  based  on 
data  included  in  the  plans  and  on  surveys  made  during 
the  field  inspection.  Hydraulic  and  hydrologic  computations 
are  described  in  Appendix  D. 

According  to  the  guidelines  of  the  Department  of  the  Army, 
Office  of  the  Chief  of  Engineers,  Binder  Lake  Dam  is 
classified  as  having  a  high  hazard  rating  and  inter¬ 
mediate  size.  The  Probable  Maximum  Flood  is  the  re¬ 
commended  design  flood  for  evaluation  of  the  adequacy 
of  the  dam  and  its  spillways. 

The  estimated  downstream  damage  zone  is  described  in 
paragraph  1.2d  of  this  report. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation.  There  are  no  indications  that  this 
dam  is  structurally  unstable.  Embankment  slopes  and 
drainage  measures  should  provide  adequate  safety  against 
shear  and/or  piping  failures.  The  effects  of  overtopping 
on  the  structural  stability  are  not  known,  but  it  would 
appear  that  the  estimated  2.2  feet  of  flow  for  5  hours 
that  could  result  from  the  Probable  Maximum  Flood  would 
not  adversely  affect  the  integrity  of  the  structure  and 
appurtenances. 

b.  Design  and  Construction  Data.  The  only  design  data  avail¬ 
able  are  shown  on  the  plans  in  Appendix  C.  No  construction 
data  are  available.  Seepage  and  stability  analyses  com¬ 
parable  to  the  requirements  of  the  "Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams"  were  not  available, 
which  is  considered  a  deficiency. 

c.  Operating  Records.  There  are  no  controlled  operating 
facilities  for  this  dam.  It  is  reported  that  the  emer¬ 
gency  spillway  has  not  operated. 

d.  Post  Construction  Changes.  The  inspection  team  is  not 
aware  of  any  post  construction  changes  for  this  structure. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1. 
An  earthquake  of  the  magnitude  predicted  in  this  area  is 
not  expected  to  cause  structural  failure  of  this  dam. 


SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety.  There  does  not  appear  to  be  any  serious  potential 
of  failure  of  this  structure.  The  few  minor  deficiencies 
in  maintenance  of  the  principal  spillway  and  upstream  rip¬ 
rap  should  be  corrected  and/or  controlled.  The  spillways 
will  pass  0.4  of  the  Probable  Maximum  Flood  without  over¬ 
topping  the  dam.  Additional  studies  would  be  necessary 

to  determine  the  effect  of  overtopping  on  the  potential 
of  failure.  However,  it  would  appear  that  overtopping 
would  not  cause  serious  damage  to  this  structure. 

b.  Adequacy  of  Information.  The  construction  plans  available 
for  this  project  and  the  visual  observations  and  performance 
history  are  considered  adequate  to  support  the  conclusions 
and  recommendations  presented  in  this  report.  Seepage  and 
stability  analyses  comparable  to  the  requirements  of  the 
guidelines  were  not  available  which  is  considered  a  de¬ 
ficiency. 

c.  Urgency .  Action  on  remedial  measures  recommended  in 
paragraph  7.2  concerning  overtopping  should  be  pursued 

on  a  high  priority  basis.  There  does  not  appear  to  be  any 
urgency  to  accomplish  the  other  remedial  measures  recommended 
in  paragraph  7.2. 

d.  Necessity  for  Phase  II.  Phase  II  investigation  is  not  con¬ 
sidered  necessary. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1. 

An  earthquake  of  this  magnitude  is  not  expected  to  oe 
hazardous  to  this  dam. 

7.2  REMEDIAL  MEASURES 

a.  Alternatives.  Additional  information  should  be  obtained 
to  determine  the  detrimental  effects  of  overtopping  and 
the  increase  in  the  height  of  dam  or  the  size  of  the  spill¬ 
way,  if  considered  necessary,  to  pass  the  Probable  Maximum 
Flood  without  overtopping  the  dam.  The  services  of  an 
engineer  experienced  in  the  design  of  dams  should  be  obtained 
to  evaluate  the  effects  of  overtopping,  to  provide  seepage 
and  stability  analyses  of  the  present  dam,  and  to  design 
protective  measures,  if  required. 


b.  0  &  M  Maintenance  and  Procedures. 


(1)  The  present  maintenance  program  is  generally 
adequate. 

(2)  Erosion  and  deterioration  of  the  bedrock  founda¬ 
tion  under  the  principal  spillway  weir  should  be 
repaired  and  controlled. 

(3)  The  condition  of  the  upstream  riprap  should  be 
evaluated  regularly  and  rehabilitation  measures 
provided,  as  needed. 
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PHOTO  NO.  2  -  OVERVIEW  TAKEN  FROM  UPSTREAM  LEFT  ABUTMENT 


PHOTO  NO.  3  -  MEMORIAL  PLAQUE  AT  BINDER  LAKE 
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PHOTO  NO.  4  -  LOOKING  UPSTREAM  IN  EMERGENCY  SPILLWAY 


PHOTO  NO.  5  -  UPSTREAM  FACE  TAKEN  FROM  LEFT  IN  EMERGENCY 
SPILLWAY 
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PHOTO  NO.  6  -  LOOKING  DOWNSTREAM  IN  EMERGENCY  SPILLWAY 


PHOTO  NO.  7  -  CREST  TAKEN  FROM  LEFT  END 


PHOTO  NO.  9  -  UPSTREAM  ACROSS  LAKE  FROM  CENTER 


PHOTO  NO.  10  -  UPSTREAM  FROM  RIGHT  END  SHOWING  CONCRETE  SILL 
IN  PRINCIPAL  SPILLWAY 


PHOTO  NO.  11  -  PRINCIPAL  SPILLWAY  CONCRETE  SILL  TAKEN  FROM 
TOP  OF  DAM 
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CREST  AND  DOWNSTREAM  SLOPE  FROM  LEFT  ABUTMENT 
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GEOLOGIC  REPORT  ON  CONSERVATION  COMMISSION  LAKE  SITE,  COLE  COUNTY,  MISSOURI 


Lake  Site  Two 

Lake  Site  Two,  with  a  dam  located  in  the  center  of  the  S^  sec.  36, 

T.  45  N. ,  R.  13  W. ,  is  in  a  valley  lined  with  dolomite  of  the  Jefferson 
City  formation  with  a  generally  shallow  soil  cover.  The  valley  floor  is  rel¬ 
atively  flat  and  Nit  is  probable  that  the  Jefferson  City  bedrock  surface  across 
the  valley  is  also  relatively  uniform.  The  valley  alluvium  is  a  permeable 
s;tc  loam  5  to  10  feet  in  thickness,  underlain  by  5  to  10  feet  of  very  permeable 
gravelly  loam.  Depth  of  valley  alluvium  to  bedrock  is  estimated  to  average 
15  feet.  Soil  cover  on  the  valley  slopes  will  vary  from  nothing  to  perhaps 
15  feet  although  8  to  10  feet  may  be  a  closer  average.  No  natural  terraces 
were  observed.  Much  of  the  lake  area  is  under  an  improved  farming  operation 
with  farm  terraces  on  the  valley  slopes  and  intensified  grain  farming  in  the 
valley  lowland. 

The  Jefferson  City  formation  is  a  firm  generally  water  tight  bedrock 
in  this  area.  The  rock  beds  are  relatively  even  but  show  gentle  inclination 
in  erratic  directions.  Thick  rock  beds,  2  to  3  feet  in  thickness,  are  inter- 
layered  with  5  to  10  foot  thick  zones  of  thin  rock,  beds  which  may  not  be 
more  than  1  or  2  Inches  per  bed.  The  thicker  more  resistent  rock  beds 
normally  project  over  the  less  resistent  zones  of  thin  rock  beds.  An 
isolated  deposit  of  sandstone  is  present  on  the  hillslope  near  the  northern 
abutment  in  the  SWi  NW%  SEi  sec.  36,  T.  45  N. ,  R.  13  W.  This  sandstone 
probably  Pennsylvanian  in  age,  will  be  a  very  irregular  and  a  non-persistent 
unit.  Some  evidence  of  Pennsylvanian  residual  clays  were  noted  in  the  stream 
channel. 

There  are  two  geologic  factors  that  may  Increase  the  overall  cost. 

The  relatively  thin  cover  of  soil  indicates  that  borrow  may  be  either 
inadequate  or  will  have  to  be  extended  over  a  wide  area.  Secondly,  the 
bedrock  abutments  should  have  key  trenches  excavated  a  few  feet  in  depth 
so  that  an  earthen  core  can  intercept  near  surface  weathered  openings  in 
the  bedrock.  This  may  require  dome  blasting  to  obtain  a  uniform  slope  where 
thick  dolomite  ledges  project  over  the  zones  of  thin  beds.  Also  a  key  trench 
should  cut  into  firm  bedrock  across  the  valley  floor. 

The  permeable  alluvium  will  not  retain  impounded  lake  water.  Therefore, 
a  highly  saturated  soil  environment  will  be  created  under  the  earthen  fill 
at  the  core  of  the  dam.  This  permeable  alluvium  may  become  so  saturated 
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fthat  the  resultant  pore  pressures  under  the  front  of  the  data  may  be  a  hazard  ■ 
to  the  stability  o'f  the  earthen  foundation  of  the  dam.  Therefore  depending 
on  many  factore  such  as  water  depth  it  may  be  worthy  to  consider  that  the 
core  trench  should  have  a  greater  than  normal  width  or  that  the  slopes  of 
the  dam  should  be  modified. 

Overall  Site  Two  is  suitable  geologically.  The  major  problem  is  the 
lack  of  borrow  with  two  hazards,  bedrock  core  trenching  and  permeable 
alluvium, as  features  which  detract  from  the  site. 

James  H.  Williams 
Engineering  Geologist 
Missouri  Geological  Survey 
December  4,  1964 
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APPENDIX  D 

HYDRAULIC  AND  HYDROLOGIC  DATA 


HYDROLOGIC  COMPUTATIONS 


1.  The  SCS  dimensionless  unit  hydrograph  and  the  systemized  com¬ 
puter  program  HEC-1  (Dam  Safety  Version),  July  1978,  prepared 
by  the  Hydrologic  Engineering  Center,  U.S.  Corps  of  Engineers, 
Davis,  California,  were  used  to  develop  the  inflow  hydrographs. 

a.  The  24«-hour,  100-year  rainfall  for  the  dam  location 
was  taken  from  the  data  for  the  rainfall  station  at 
Jefferson  City,  Mo.,  as  supplied  by  the  St.  Louis 
District,  Corps  of  Engineers,  per  their  letter  dated 

6  March  1979.  The  24-hour  probable  maximum  precipita¬ 
tion  was  taken  from  the  curves  of  Hydrometerological 
Report  No.  33  and  current  Corps  of  Engineers  and 
St.  Louis  District  policy  and  guidance  for  hydraulics 
and  hydrology. 

b.  Drainage  area  =6.03  square  miles  (3860  acres). 

c.  Time  of  concentration  of  runoff  =  1.885  hours 
(computed  from  "Kirpich"  formula). 

d.  The  antecedent  storm  conditions  for  the  probable  maxi¬ 
mum  precipitation  were  heavy  rainfall  and  low  tempera¬ 
ture  for  the  previous  5  days  (SCS  AMC  III).  The  ante¬ 
cedent  storm  conditions  for  the  100-year  precipitation 
were  an  average  of  the  conditions  which  have  preceded 
the  occurrence  of  the  maximum  annual  flood  on  numerous 
watersheds  (SCS  AMC  II).  The  initial  pool  elevation 

was  assumed  at  the  principal  spillway  crest  (Elev.  640.0). 

e.  The  total  losses  for  the  100-year  storm  were  3.46  inches. 
The  total  losses  for  the  48-hour  PMF  storm  were  2.03 
inches.  These  losses  are  based  on  SCS  Runoff  Curve 

Nos.  85  and  70  for  antecedent  moisture  conditions,  SCS 
AMC  III  and  AMC  II  respectively.  The  soils  in  the 
watershed  are  composed  of  approximately  40%  SCS  Soil 
Group  B,  30%  Soil  Group  C,  and  30%  Soil  Group  D.  Land 
use  in  the  watershed  is  approximately  50%  woods  and 
50%  pasture. 

f.  Average  soil  loss  rate  =  0.04  inch  per  hour  for  the  PMF. 

2.  The  discharge  rating  for  the  emergency  spillway  was  developed 
using  the  Corps  of  Engineers  Water  Surface  Profiles  HEC-2 
computer  program. 


PLATE  0-1 


1 


The  Discharge  rating  for  the  concrete  weir  principal  spillway 
was  based  on  the  broad-crested  weir  equation,  Q  =  CLH  3/2, 
where  C  is  a  discharge  coefficient,  L  is  the  width  of  the  weir 
crest,  and  H  is  the  total  head  above  the  weir  crest.  The  dis¬ 
charge  coefficient  "C",  which  varies  with  head,  was  taken  from 
the  US6S  publication  "Measurement  of  Peak  Discharge  at  Dams  by 
Indirect  Methods".  The  values  for  "C"  ranged  from  2.9  to  3.7. 

The  discharge  rating  for  flow  over  the  dam  crest  was  developed 
using  the  HEC-1  (Dam  Safety  Version)  program.  The  discharge 
coefficient  used  for  the  weir  equation  was  3.0. 

3.  Floods  were  routed  through  the  reservoir  using  the  HEC-1  (Dam 
Safety  Version)  program.  The  input,  output,  and  plotted  hydro¬ 
graphs  are  included  with  this  report. 
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ANALYSIS  OF  0AM  OVERTOPPING  USING  RATIOS  OF  PHF 
HYDMULUGIC-HYORAUlIC  ANALYSIS  OF  SAFETY  OF  BINDER  LAXE  DAN  30051 
RATIOS  OF  PMF  ROUTED  -  0.20  0.35  0.50  0.65  0.80  AND  1.00 
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FLOUO  HVDRUGRAPH  PACKAGE  1HEC-1I 
DAM  SAFETY  VERSION  JULY  197# 
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